INTRODUCTION
The yellow sea bream, Dentex tumifrons, is distributed in southern Japanese waters, and the East and South China Seas. In the East China Sea, it is abundant at depths below 100 m around the margin of the continental shelf.
This species is one of the main targets of Japanese trawl fisheries in the East China Sea. There have been two studies on the reproduction of D. tumifrons in the East China Sea 12) ; there are two spawning seasons a year, in spring and autumn. Although this species is thought to be a multiple spawner, no study has focused on spawning frequency. Additionally, the two previous reports 1, 2) estimating batch fecundity contained disparate information. In this study, ovarian maturation and spawning time of D. tumifrons were examined using time course sampling throughout the day. Then, we estimate the spawning frequency using the hydrated oocyte method 3). Finally, batch fecundity was estimated by counting the number of mature (hydrated) oocytes in the ovary. The purpose of this study was to examine the reproductive potential of D. tumifrons in the East China Sea. 
MATERIALS AND METHODS

RESULTS
The mean GSI and standard deviation (SD) at each ovarian stage are shown in Table 1 . The mean GSI reflects the degree of ovarian maturity, with the lowest value at the previtellogenic stage, and a gradual increase from the primary yolk to the mature stages. 
DISCUSSION
We clearly showed that the mean GSI and oocyte size increased as ovarian maturation proceeded.
In the morning, females had migratory nucleus stage ovaries. From afternoon to early morning females had mature stage ovaries, and those with ovulated oocytes occurred only in the early morning. These observations suggest that ovulation occurs in the early morning.
It is likely that this species spawns in the early morning after ovulation.
Therefore, all females with migratory nucleus and mature oocytes between morning and afternoon are thought to spawn in the early morning the next day.
From this, spawning frequency can be estimated using the hydrated oocyte method 3). Ten females containing previtellogenic stage ovaries were considered inactive spawners and were excluded from this analysis.
In this study, 187 of 245 specimens had either migratory nucleus or mature stage oocytes. These fish were thought likely to spawn within 24 hours . H ence, the mean percentage of females spawning per day was 76%, indicating that the average spawning interval between multiple spawnings in May was 1 .3 days.
Two previous papers reported that a female D .
tumifrons spawns twice or several times during the spawning season . However, these reports were based on specimens that lacked information as to when they were sampled during the day. Our time course sampling showed that this species has a regular ovarian maturation cycle and spawning time. Additionally, the hydrated oocyte method indicated that females spawn once every 1 or 2 days on average. Our preliminary observations suggest that most females spawn every day during the spring spawning season. Our estimate of the batch fecundity of D. tumifrons is similar to that reported by Shindo and Aoyama". However, both these estimates are much smaller than that of Oki and Tabeta2). The former estimates of batch fecundity were based on specimens with mature oocytes, whereas that of Oki and Tabeta2 included those with tertiary yolk and migratory nucleus stage oocytes. Our findings showed that when the most advanced oocytes attained the migratory nucleus stage, they formed a batch that was separate from adjacent, less-advanced oocytes at the tertiary yolk stage. All the oocytes forming the batch were ovulated in early morning. On the other hand, females with either migratory nucleus or mature stage oocytes also had tertiary yolk stage oocytes as the second largest group of oocytes in their ovaries. Considering these facts, the batch fecundity of D. tumifrons is best estimated using counts of mature stage oocytes.
In conclusion, this study is the first to examine the spawning time and spawning frequency of D. tumifrons. Additionally, we estimated the batch fecundity of this species and discussed the proper method of its estimation. Our evidence clearly reveals that D. tumifrons has a much higher reproductive potential than reported in previous studies.
